THE SHORT-TERM REAL INTEREST RATE IN BRAZIL: WHY SO HIGH?
1 Explaining the high level of the real interest rate in Brazil in recent years has become a challenge for Brazilian economists and foreign observers alike. After the implementation of the Real Plan in July 1994, which stabilized the value of the currency after many years of high inflation, real interest rates have been at extremely high levels in comparison to most countries in the world. As Figure 1 shows, Brazilian short-term real interest rates averaged more than 14% per year over the period 1996-2002, a level significantly higher than in developed economies and also substantially above the basic rates observed in similar developing economies. Source: IMF's IFS From July 1994 until the beginning of 1999, there were some important macroeconomic imbalances that could reasonably explain the high real interest rates observed in Brazil. In particular, the lax fiscal policy during this period, which produced no primary surpluses to reduce the already high public debt levels, coupled with a pegged and overvalued exchange rate, were considered by many observers to be at the root of the problem. At that time, monetary policy was mainly oriented to preserve the value of the currency relative to the dollar and, consequently, real interest rates had to be kept high as long as the exchange rate was kept overvalued. Consistent with this view, Figure 2 shows that, as such imbalances were becoming more and more evident to foreign investors, increasingly higher real interest rates were necessary to sustain the overvalued currency in Brazil. In February 1999 the exchange rate was allowed to float and in June of the same year the Central Bank adopted a formal inflation targeting regime framework. As predicted, real interest rates dropped to levels on average lower than before. However, as the graph above shows, real interest rates in Brazil after the currency devaluation of 1999 remained close to 10% per year, a still very high level in comparison to other emerging market economies. 2 Initially, it was thought that the persistence of such high real interest rates in a flexible exchange rate environment was due to the still high current account deficits that the country was running. The basic argument was that this tended to cause sharp currency volatility which, in turn, fed into a vigorous inflation pass-through. However, even with a strong shift in the current account balance taking place in the last four years (in fact, to a small surplus), Brazil still seems to be trapped under the high real interest rate problem.
Moreover, not even the sharp downward path of interest rates that took place recently in the leading economies, creating an unprecedented benefic liquidity environment, enabled the country to bring local real interest rates below the 10% per year threshold. Note in Figure 2 that, except from the cases of Brazil and Argentina, most other countries show a visible decline in real interest rates in the past few years, following the trend of the US and other leading economies.
Looking from a strict 'inflation targeting' standpoint 3 , the problem clearly cannot be blamed on excess conservatism by Brazilian central bankers. As the chart below shows, such high real interest rates have not prevented consumer inflation in Brazil from growing substantially above targets recently. Compared to other developing economies, Brazilian inflation has been much more resilient despite the fact that real interest rates in Brazil are much higher. Why did real interest rates in Brazil remain high after the floating of the Real in 1999? Why are real interest rates in Brazil still so high today? As years have passed since the realignment of the currency and the implementation of inflation targeting and floating exchange rates in 1999, the search for alternative explanations to the phenomenon of high real interest rates in Brazil has generated a vast literature that points to various plausible explanations. Garcia (2004) notes that two international liquidity crises hit the Brazilian economy in 2001 and 2002, causing a reversal of capital flows, a reduction of economic activity, and leading to higher inflation and interest rates. In an effort to explain these events, the author relies on a model by Caballero and Krishnamurthy (2002) in which domestic and international financial markets are segmented and international liquidity is needed for local investment. In such model, a negative shock in international liquidity constrains local investment and leads the Central Bank to raise interest rates to alleviate the exchange rate depreciation. Although the model adequately describes the events experienced by the Brazilian economy during the liquidity crises of 2001 and 2002, it does not satisfactorily explains why interest rates remained high as those liquidity problems faded away. The experience of the years 2000 and more recently 2003 and 2004 , showed that the country failed to bring real interest rates below the 10% threshold even in an environment of low sovereign spreads and abundant international liquidity fostered by record low interest rate levels in the US and most of the developed world.
Similar to Garcia (2004) , other analysts emphasize the impact that various adverse shocks experienced by the Brazilian economy might have had in the real interest rate. 4 Shocks commonly cited by this strand of the literature include, among others, the blow up of the Nasdaq bubble, the September 11 terrorist attacks, the collapse of Argentina's currency board regime, the domestic energy crisis, and the economic uncertainty generated by the Presidential election of 2002 in Brazil. Like the liquidity crises emphasized by Garcia (2004) , all these shocks can explain spikes in the real interest rate, but it is not clear how they can elucidate the fact that real interest rates in Brazil have stayed at persistently high levels during all this period.
Another strand of the literature emphasizes the huge burden that Brazil's public debt services place at the government's budget. Favero and Giavazzi (2002) decompose the difference between the shortterm interest rate (the Selic rate) and interest rates at longer maturities in Brazil into the relative contributions of monetary policy and the term premium. They find that the difference is mainly determined by the term premium, not by expectations of future monetary policy. Because the term premium is strongly correlated with Brady bonds spreads, which are not directly affected by devaluation expectations, the authors conclude that macroeconomic fundamentals and debt dynamics must be the main determinants of the term premium. According to this view, the real interest rates will remain high as long as the debt problem is not properly addressed. The authors then show that primary surpluses in Brazil have not been enough to stabilize the debt-to-GDP ratio and argue that the fiscal effort should be increased. They also discuss various strategies that could be adopted in Brazil to improve debt management in order to equilibrate the fiscal stance.
5 . Arida et al. (2005) (henceforth, ABL) provide a third explanation for the high real interest rates in Brazil. The authors argue that, in order to explain their persistently high levels, a distortion of a resilient nature has to exist. They identify a form of risk, not previously discussed by the literature, which is related to the uncertainties in the settlement of contracts within the Brazilian jurisdiction. According to the authors, the risk associated with the Brazilian jurisdiction, which they label "jurisdictional uncertainty", is the underlying reason for having persistently high interest rates in Brazil. To provide evidence in support of their conjecture, the authors point to the fact that, while there is a large longterm credit market to Brazilian debtors abroad, there is no domestic long-term bond and credit markets in Brazil. According to them, this signals the existence of a risk factor associated with the Brazilian jurisdiction.
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But a bad jurisdiction is clearly not enough to explain why real interest rates in Brazil are so much higher than in other developing countries, many of which have equally bad or even worse jurisdictions. Recognizing this problem, the authors argue that what makes Brazil's real interest rates especially high within the developing countries group is the relative inconvertibility of its currency in association with the jurisdictional problem. Arida (2003b,a) develops the currency inconvertibility argument more extensively, claiming that even though there has been a considerable liberalization of the capital account in Brazil in the nineties, the remaining capital controls still in place impose unnecessary pressure on the country risk premium, with adverse consequences for the local interest rate as well. He argues that a more convertible currency would significantly lower sovereign spreads through the elimination of its "currency conversion" component, giving room for a consistent reduction in the local real interest rate 7 . It will be our main purpose in this paper to test the conjectures presented by ABL. We use two different panel datasets to investigate whether jurisdictional uncertainty and the degree of currency inconvertibility can explain the observed cross-country differences in short-term real interest rate levels. The datasets differ in that they include different jurisdictional uncertainty measures and cover different, although partially overlapping, periods. The panel structure of the datasets will be particularly useful to control for country-specific effects not explicitly included as explanatory variables in the regression.
The remainder of the paper is divided as follows. Section 2 thoroughly discusses the concept of jurisdictional uncertainty. Section 3 discusses advantages and shortcomings of each of the measures of jurisdictional uncertainty and currency inconvertibility that will be used in our empirical exercise. It also briefly discusses the fiscal and monetary policy control variables we use in our regressions. The empirical methodology and analysis of the data are presented in Section 4. Section 5 presents our conclusions.
THE CONCEPT OF JURISDICTIONAL UNCERTAINTY: A CLOSER LOOK
The purpose of this section is twofold. First, we review the concept of jurisdictional uncertainty developed by ABL aiming at establishing a clear definition of it. Second, we discuss the possible connections between jurisdictional uncertainty, currency inconvertibility and the short-term real interest rate.
Defining Jurisdictional Uncertainty
The concept of jurisdictional uncertainty developed by ABL can be defined as an anti-saver and anticreditor bias, which manifests itself as "the risk of acts of the Prince changing the value of contracts before or at the moment of their execution, and as the risk of an unfavorable interpretation of the contracts in case of a court ruling." 8 Hence, the presence of jurisdictional uncertainty is directly related to the existence of institutions that are permissive to the bias against creditors and savers. The authors recognize the link between jurisdictional uncertainty and the quality of institutions in the following excerpt: The concept of jurisdictional uncertainty conforms to the growing consensus among economists and political scientists that the social, economic, legal and political organizations of a society, i.e., its "institutions" are a primary determinant of its economic performance (North, (2004) ). 7 This view is criticized by Belluzzo and Carneiro (2004) and Oreiro et al. (2004) , which argue instead that capital controls should be raised in order to eliminate the possibilities of arbitrage between foreign and domestic interest rates, what would allow for the immediate reduction of the later. 8 See Arida et al. (2005) . No emphasis in the original. 1981). Overcoming jurisdictional uncertainty involves recasting private contracts' supporting institutions -that Acemoglu and Johnson (2005) call "contractual institutions" -and those that impede the expropriation by the government or the elites -"political institutions" or "property right institutions", in the terminology of those authors.
This link between institutions and jurisdictional uncertainty will be important for our empirical investigation. Indeed, as will be seen below, in our empirical exercise we proxy jurisdictional uncertainty by institutional variables with the goal of capturing the anti-saver/anti-creditor bias of a country.
The Impact of a Bad Jurisdiction in the Economy
ABL point to two important effects a bad jurisdiction might have in the economy. First, a bad jurisdiction can be the underlying cause of the inexistence of local long-term bonds and credit markets. The resistance of individuals and firms to make their domestic savings available for the long run might be a direct consequence of the anti-saver bias present in countries that have a bad jurisdiction. Similarly, in countries where an anti-creditor bias is pervasive, creditors will not be willing to lend domestically.
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Important as the connection between jurisdictional uncertainty and credit is, we will not emphasize it in the present paper, since the topic would deserve a paper entirely dedicated to it. Instead, we will thoroughly investigate another potential outcome of a bad jurisdiction suggested by ABL: a persistently high level of the short-term real interest rate. As we saw before, explaining why the short-term real interest rate is persistently high is particularly important in Brazil, a country in which the average basic real interest rate over the period 1996-2002 has been considerably above other developing countries'.
As ABL note, what calls attention in the Brazilian case comparatively to other emerging market economies is the strong impact of jurisdictional uncertainty on short-term real interest rates. They explain the large effect that jurisdictional uncertainty has in Brazil by calling attention to another important feature of the Brazilian economy: the currency is relatively less convertible there when compared to other emerging market economies. They argue that, besides the quality of the jurisdiction, the degree of currency inconvertibility is also a fundamental determinant of the level of short-term real interest rates.
To back their view, ABL provide a simple model that generates the prediction that both jurisdictional uncertainty and currency inconvertibility are positively related to the short-term interest rate. In the model, a decline in jurisdictional uncertainty reduces the short-term interest rate required to keep inflation at a given level. The mechanism works via the real exchange rate and follows a similar model used by Blanchard (2004) . Basically, a decrease in jurisdictional uncertainty increases the expected return on short-term investment in domestic assets, which causes an incipient capital inflow and the real appreciation of the currency at the short-term interest rate set by the Central Bank. The appreciation of the currency then allows for a lower level of interest rates, as the Central Bank in their model is purely inflation-targeted.
But how do jurisdictional uncertainty and currency inconvertibility interact to create the various levels of short-term interest rates observed across countries? Although their model is not designed to answer this question, ABL describe their view about the issue by analyzing four representative situations, providing real examples to each of them. Specifically, they briefly discuss the combination of the following benchmark cases: good versus bad jurisdiction, and convertible versus inconvertible currency. The following table summarizes their conjecture:
As the table shows, if the jurisdiction is good, ABL predict that the short-term interest rate will be low, independently of the degree of inconvertibility of the currency. In this sense, they attribute a primordial role for the quality of the jurisdiction as a determinant of the short-term real interest rates. High short-term real interest rates (e. g. Brazil)
In fact, their conjecture attributes a relevant role for the degree of currency inconvertibility only when the jurisdiction is bad. In particular, when the jurisdiction is bad but the currency is convertible we would observe a moderate level of short-term interest rates that is solely driven by the bad jurisdiction.
In the case where the jurisdiction is bad and the currency inconvertible, the capital controls in place impose an even higher pressure on the country risk premium, culminating in high short-term interest rates as the ones observed in Brazil. ABL's conjecture about the role of jurisdiction uncertainty and currency inconvertibility as determinants of the short-term real interest rate can be summarized with the aid of the graphs below. The graph in the left-hand side shows the short-term real interest rate as a function of the degree of inconvertibility of the currency for given levels of jurisdictional uncertainty. When jurisdictional uncertainty is low (good jurisdiction), the degree of currency inconvertibility is not relevant to determine the level of the short-term real interest rate. However, when jurisdictional uncertainty is high (bad jurisdiction), the degree of currency inconvertibility becomes an important determinant of the short-term real interest rate: the more inconvertible the currency is, the higher is the short-term real interest rate. The graph in the right-hand side, for its turn, shows how the level of the short-term real interest rate varies with jurisdictional uncertainty for given degrees of inconvertibility of the currency. The more inconvertible is the currency, the larger will be the impact of jurisdictional uncertainty on the short-term real interest rate.
The following functional form for the short-term real interest rate r can be used to produce the graphs above:
where JU measures the degree of jurisdictional uncertainty, IN CON V measures the degree of currency inconvertibility, and α, β, γ and δ are parameters. To see under what conditions this equa-tion is consistent with ABL's conjecture, we can simply take its first-order derivative with respect to IN CON V and with respect to JU and compare the results with the slopes of the two graphs above. The first-order derivatives are:
The derivative of r with respect to the degree of currency inconvertibility is consistent with the slopes of the lines in the graph in the left-hand side above if and only if γ = 0 and δ > 0. Similarly, the derivative of r with respect to jurisdictional uncertainty is consistent with the slopes of the lines in the right-hand side graph above if and only if β > 0 and δ > 0. It is also easy to see that if the signs of the parameters are as described, the expression above for r is not only consistent with the slopes of the lines but also with the levels depicted in the graph for the short term real interest rate.
In our empirical exercise we use these predictions to test ABL's conjecture by estimating an equation with the short-term real interest rate as the dependent variable and a measure of jurisdictional uncertainty and its corresponding interaction with an index of currency inconvertibility as explanatory variables. It should be noted, however, that while ABL might be right about the fact that jurisdictional uncertainty and the degree of inconvertibility of the currency are determinants of the short-term real interest rate level, they might be wrong about the way these two variables interact to create the various levels of short-term interest rates observed across countries. Hence, we also investigate if variants of ABL's conjecture are consistent with the data. In particular, we investigate the possibilities depicted in the graphs in the next page.
Variant 1 is a generalization of ABL's conjecture that allows the degree of inconvertibility of the currency to also have a direct impact on interest rate levels. The only difference to ABL's original conjecture is that, in this case, the degree of inconvertibility of the currency affects the level of short-term real interest rates even when the jurisdiction is good. It is easy to show that variant 1 will occur when
Variant 2, on the other hand, assumes that both jurisdictional uncertainty and currency inconvertibility affect the level of short-term real interest rates, but only directly. This means that there is no interaction term and, in particular, the impact of jurisdictional uncertainty is not magnified by the degree of currency inconvertibility, as ABL originally assumed. Similarly, the effect of currency inconvertibility in the short-term real interest rate level would be independent of the quality of the jurisdiction. It is straightforward to show that the parameters in the equation for r above should satisfy the following conditions for variant 2 to hold: β > 0, γ > 0, and δ = 0.
Finally, variant 3 illustrates the case in which the degree of inconvertibility of the currency is the primordial determinant of the level of short-term real interest rates, while the quality of the jurisdiction only matters when the currency is highly inconvertible. Hence, jurisdictional uncertainty would only have a magnifying impact on real interest rates via its interaction with inconvertibility, but would have no direct impact per se. In this case, we would need to have the following conditions holding: β = 0, γ > 0, and δ > 0.
In the empirical part of the paper, we will test the validity of all these variants along with the validity of ABL's original conjecture. 
THE DATA
In this section we present the variables to be used in our empirical exercise and discuss their advantages and potential shortcomings. 
Measuring Jurisdictional Uncertainty
One of the main difficulties in testing the hypothesis posed by ABL comes from the fact that it is not easy to come up with a jurisdictional uncertainty measure that captures the exact nuances emphasized in their argument. In order to overcome this problem, our approach was to use the largest possible set of jurisdictional measures available from reliable sources. Even though within this set there is not a single ideal measure that precisely captures the definition of jurisdictional uncertainty suggested by ABL, an empirical investigation based on a wider set of measures is likely to capture most of the effects of the anti-saver/anti-creditor bias described by ABL.
A second drawback that one realizes when searching for data on jurisdictional uncertainty is that the time series available for Brazil are relatively short, corresponding in general to a few observations on an annual frequency. This puts severe limitations on the use of any statistical technique based solely on time series analysis, automatically leading to a search for more observations on the cross-country dimension. In this sense, it may not be possible to completely understand the interactions between the degree of jurisdictional uncertainty and interest rates over time, but on the other hand one might learn a lot about the interaction of these two variables from the cross-country comparisons, as we chose to do in this study.
12 Fortunately, there has been a growing interest on measuring the rule of law and other institutional aspects of countries in the past few years, and this has already produced comprehensive surveys on this subject, resulting in a wide data span covering most countries in the world.
The first set of jurisdictional uncertainty measures that we use draws from the work of Kaufmann et al. (2004) at the World Bank, covering 199 countries and territories for four different years : 1996, 1998, 2000 and 2002 . These authors have compiled 25 separate data sources constructed by 18 different organizations 13 and, using the statistical method of unobserved components, they constructed six aggregate governance indicators, two of which are of special interest for our purposes: Rule of Law and Regulatory Quality.
14 According to the authors, Rule of Law aggregates indicators that "measure the extent to which agents have confidence in and abide by the rules of society. These include perceptions of the incidence of crime, the effectiveness and predictability of the judiciary and the enforcement of contracts". On the other hand, Regulatory Quality "includes measures of incidence of market-unfriendly policies such as price controls or inadequate bank supervision, as well as perceptions imposed by excessive regulation in areas such as foreign trade and business development" (Kaufmann et al., 2004) .
Figures 6 and 7 illustrate the averages over time of the two measures of jurisdictional uncertainty in selected countries. 15 It can be seen that Brazil shows weakness in its governance indicators even 11 See the appendix for tables with the main features of each variable we use. Table 6 shows a general description, the scale, the sources and the periods of each variable. Tables 7 shows their averages over time for each country in our sample and also some basic statistics of the country-year observations of each variable. 12 Another reason not to rely solely on time-series analysis is that some measures of jurisdictional uncertainty might not vary much over time for a country (indeed, according to ABL, it is precisely the resilient nature of jurisdictional uncertainty that is potentially useful in explaining the persistence of high interest rate levels). 13 These include international organizations, political and business risk-rating agencies, think-tanks, and non-governmental organizations. 14 The complete list is: Voice and Accountability, Political Stability and Absence of Violence, Government Effectiveness, Control of Corruption, Regulatory Quality and the Rule of Law. 15 In the original institutional measures from the World Bank and the Fraser Institute higher values are assigned for better institutions. However, in order to capture the degree of jurisdictional uncertainty in each country, we inverted the scale so that larger scores represent worse institutions (and worse jurisdictions).
in comparison with some other emerging market economies. However, when compared with figure 1, countries with better rule of law and regulatory quality do not necessarily have a lower real interest rate. Brazil and Argentina grade low in its institutional measures and have high interest rates, but this negative correlation is not clear for the other countries. We leave for the empirical section of the paper a more formal analysis of this issue. 100,00
Source: World Bank, Kaufmann et al. (2004) and Author's calculations. Note: Minimum is 0 and maximum is 100, with higher values for higher jurisdictional uncertainty.
The main drawback from using these two measures to capture jurisdictional uncertainty in the sense suggested by ABL is that, being aggregate measures constructed over other individual indicators, they tend to include some noise features that are not directly linked to credit markets, such as the "perceptions of incidence of crime" within Rule of Law for example. However, this database has several other desirable features that make it probably the most reliable source for capturing cross-country differences in institutions, as we argue below.
First of all, the World Bank governance indicators not only allow making comparisons among nearly all countries in the world, but they also do so for a panel of four different time periods. Given the scarce availability of similar jurisdictional measures this, per se, is already an encouraging feature. Secondly, even though the aggregate measures of Rule of Law and Regulatory Quality capture some additional aspects that are not central for our purposes, together they seem to cover the heart of the idea of jurisdictional uncertainty as defined in ABL. In other words, they include some noise in the analysis but they do not leave the crucial aspect of jurisdictional uncertainty -namely, the anti-credit/anti-saving 16 . Therefore, for each country observation, the World Bank's Rule of Law and Regulatory Quality indicators build upon a wide range of primary sources, which tends to significantly reduce the probability of sampling measurement errors and is also an insurance against the possibility of biased methodologies. All of these desirable characteristics of the World Bank indicators make them a high-quality source of jurisdictional uncertainty measures.
Additionally, we also used an alternative source of institutional data. From the Fraser Institute database, which is based on the work of Gwartney and Lawson (2004) , we obtained a comprehensive set of socio-economic data. These data are available in a 5-year frequency from 1970 to 1995 and then in an annual frequency from 1999 to 2002, for 123 countries. In 2000 the variables collected by the Fraser Institute that are related to institutional quality changed. This fact prevents any attempt to use this dataset to investigate the impact of institutional quality over a long period. However, for the years 2000, 2001, and 2002, a consistent set of some interesting institutional variables, such as judicial Kaufmann et al. (2004) independence, impartial courts and integrity of the legal system, is available. The judicial independence variable measures whether "the judiciary is independent and not subject to interference by the government or parties in disputes." The impartial courts variable, for its turn, assesses if "a trusted legal framework exists for the private businesses to challenge the legality of government actions or regulations". At last, the integrity of the legal system variable evaluates not only the "strength and impartiality of the legal system" but also "the popular observance of the law", and is also referred to as 'law and order '. 17 In all, thus, even though both sources of jurisdictional uncertainty measures described above have their own shortcomings when taken isolated, they are also to some extent complementary in terms of aggregation level and time span.
Measuring Currency Inconvertibility
Before we attempt to measure the degree of currency inconvertibility across countries, it is important to clarify what is meant by convertible currency. In terms of exchange rate regimes, the expression "full convertible currency" is often used to characterize the so-called hard pegs, such as the currency board system implemented in Argentina from 1991 to 2001, in which the Central Bank is obligated to convert one currency into another at a fixed parity established by law. It can also be used to characterize even extremer pegs such as those observed in dollarized economies (e.g. Panama) in which case the country totally forgoes having a domestic currency and simply uses a foreign currency instead.
However, as might be clear from previous sections, when we discuss convertibility in the present paper we are not referring to any fixed parity or hard peg exchange rate. Instead, we will use the term "currency inconvertibility" to refer to the existence of restrictions of any sort to convert domestic currency into foreign currency. In other words, we will be concerned with the existence of capital 17 A third source of jurisdictional uncertainty measures that we investigated was obtained from La Porta et al. (1998) , and contains four interesting institutional variables -efficiency of judicial system, rule of law, risk of expropriation and risk of contract repudiation for 49 countries -but only one observation per country (average between 1982 and 1995). Compared to the World Bank indicators, the variables in La Porta et al. (1998) have the advantage of offering disaggregated measures, which avoids the problem of unnecessary noise described above. On the other hand, the fact that only one observation is available per country has the significant shortcoming of not allowing us to control for country-specific effects in our regressions. For that reason, we opted not to emphasize the results obtained from that dataset and, to save space, we do not report them here (however, the results of the regressions using data from La Porta et al. (1998) are available from the authors upon request).
controls that may prevent citizens to freely exchange assets with foreigners, in which case we call the currency "inconvertible". As discussed in section 2, capital controls in association with jurisdictional uncertainty are at the root of ABL's explanation to the high short-term interest rates in Brazil. In order to measure the degree of currency inconvertibility in each country, we will use an index based on thirteen categories of capital control compiled by the IMF in its Annual Report on Exchange Arrangements and Exchange Restrictions (EAER). Each category measures a certain dimension of capital control. 18 For each of the categories a value of 1 is attributed if there are capital controls of that type and a value of 0 is attributed otherwise. The index of currency inconvertibility (henceforth, INCONV) is built as follows:
where D ij is the value of the dummy representing the i-th capital control category for the j-th country. Hence, the index of currency inconvertibility of a given country is proportional to the sum of the existent capital controls in each of the thirteen dimensions available. To obtain a 0-to-10 rating, the index is constructed by taking the average of the dummy variables (that is, by dividing by thirteen the sum of the number of capital controls existing in the country) and multiplying the result by ten. The bigger is the index, the more inconvertible is the currency of the country in the sense that it faces more restrictions to be converted into foreign assets. An index of 0 characterizes a perfectly convertible currency, as no type of capital control is levied in this case. At the other extreme, an index of 10 indicates that all thirteen types of capital control are present, meaning the maximum degree of capital control possible.
This index improves upon the frequently used dummy for capital controls, in which a country either has capital controls or not. By considering multiple dimensions of capital control it is possible to obtain an index that captures various degrees of currency inconvertibility. Indeed, because the index varies between 0 and 10, we can now rank countries according to their degree of capital control. As it will be described later, this feature will be particularly helpful in our empirical exercise, which uses fixed effects panels to test ABL's conjecture. Figure 8 presents the currency inconvertibility index for selected countries. It shows that, while Brazil has substantially more capital controls in place than various developed economies, it is not an outlier compared to many developing economies.
Other Determinants of the Short-Term Real Interest Rate
In order to capture alternative possible causes for the real interest rate differentials between countries, we also run the regressions using variables that reflect more conventional views of why real interest rates may differ across countries and years. The main idea behind such controls is that, even if ABL's model captures some relationship between the pair jurisdictional uncertainty/currency inconvertibility and the real interest rate, such relation might be caused by omitted variables. Therefore, by looking at the significance of the coefficients of the original variables together with the controls, we should gain some insight as to what really are the crucial determinants of the real interest rate differentials in our sample. 
Source: IMF's EAER, Gwartney and Lawson (2004) , and authors' calculations. Note: Minimum is 0 and maximum is 10, with higher values for more inconvertible currencies
One possible omitted variable in ABL's model comes from the monetary front: countries with a bad arrangement of jurisdictional uncertainty/currency inconvertibility could have a high real interest rate not due to the direct effect of these variables, but because such a bad institutional arrangement could be strongly correlated with a poorly managed monetary policy. Note that the relationship theorized by ABL does not necessarily involve such monetary channel, as their definition of jurisdictional uncertainty is not directly linked with monetary policy considerations. Hence, as our monetary control variable we used the consumer inflation rate. 19 The consumer inflation rate serves as a proxy of the preferences of the central bank (or, more generally, of the society), with higher inflation rates representing revealed preferences for loose monetary policy. 20 Another possible omitted variable in ABL's model comes from the fiscal front: a bad jurisdiction might be related to high real interest rates not through a direct chan-nel, but because it may also be correlated with high levels of public debt. Similarly, then, we use a fiscal control variable to test the alternative hypothesis that fiscal dominance and debt dynamics aspects also play an important role in determining interest rate differentials between countries, regardless of their jurisdictional qualities. As a proxy of the countries' indebtedness of the public sector we rely on data from Callen et al. (2003) , the Organisation for Economic Co-operation and Development (OECD), and central banks of the countries in our sample. 21 We use these datasets to construct a measure of total debt (external plus domestic) as a share of GDP that we use as the fiscal control variable in our regressions.
Ultimately, what we will be able to test with our explanatory variables is (1) if there is a significant relationship between a country's jurisdictional uncertainty/currency inconvertibili-ty and its real interest rate level and (2) if there is such a relationship, could it be that it is just capturing the good old monetary and fiscal factors traditionally thought to be drivers of the real interest rate, regardless of the institutional arrangement in which they are inserted?
The Sample
As described before, there is a vast number of countries in both datasets we use (namely, 199 countries in the World Bank database and 123 countries in the Fraser Institute database). Indeed, both datasets cover a variety of economic experiences and regions that include the least developed countries in the world (LDCs), small islands, emerging market economies and developed countries. We chose not to include in our empirical investigation the LDCs and small islands, focusing instead in emerging market economies and developed countries. 22, 23 Our sample includes mostly those countries in J.P. Morgan Emerging Markets Bond Index Global (EMBI) and member countries of the Organization for Economic Cooperation and Development (OECD). This resulted in a sample size of 50 countries, roughly divided in half between emerging market economies and developed countries (see table 3 ). The sample is the same for both the World Bank and the Fraser Institute database. Hence, the only difference between regressions based on different databases is related to the period covered (1996, 1998, 2000, 2002 
TESTING ABL'S CONJECTURE AND ITS VARIANTS

Methodology
In this section we outline the methodology used to empirically assess ABL's conjecture that jurisdictional uncertainty and capital account inconvertibility can significantly influence the level of short-term real interest rates. As argued in section 2.2, the following functional form for the short-term interest rate r can generate ABL's conjecture and its variations depending on the signs and significance of the coefficients: 21 The data collected by Callen et al. (2003) aims at obtaining the most comprehensive available measure of public sector debt, and contains annual data on 34 emerging market and 20 industrial countries for the period 1990-2002. For the emerging market's group, the coverage of the debt varies across countries (of the 34 countries, 19 have data for the public sector, 10 for the general government and 5 for central government), whereas industrial countries data are on a general government basis. 22 The LDCs often have a very small degree of monetization when compared to developing and developed economies. This reflects the fact that in these countries money is often not used as a means of exchange. Small islands tend to follow closely the monetary policy in bigger economies and often adopt hard pegs. These facts make their interest rates and monetary policy hard to compare to other countries and prevents any reliable cross-country empirical investigation on the determinants of short-term interest rates that includes them. 23 In a preliminary stage of the paper, we used the full sample of countries in each database. The results were mixed and provided no clear-cut interpretation. 
where r is the short-term real interest rate, JU measures the degree of jurisdictional uncertainty, IN CON V measures the degree of currency inconvertibility and JU · IN CON V captures the interaction effect between these two variables. Hence, to evaluate whether ABL's conjecture and its variants are empirically valid or not, we explore the panel structure of our datasets to estimate the following equation:
where is the error term and i and t are indexes for country and year respectively. It is important to note that the empirical specification above includes country-specific coefficients, α i , and time effects, λ t , which are essential to control for unobserved variables that might be influencing real interest rates in each country and in each year respectively. Thanks to the panel structure of our datasets we are able to perform fixed-effects estimations in order to control for country-specific effects. Time effects are also important to control for different conditions affecting all countries in a given year (for example, international liquidity conditions). The inclusion of these controls help preventing omitted variable bias in our estimations.
As described in section 2.2, depending on whether ABL's conjecture or any of its variants are correct, the significance and the sign of the parameters in the equation above are expected to be as follows: In what follows, we test ABL's conjecture as well as these three variants.
Estimation Results
To measure the degree of inconvertibility of the currency we use our index on capital controls described on section 3.2. In the case of jurisdictional uncertainty, as we previously noted, obtaining a single measure that captures the concept as defined by ABL is not an easy task and, for that reason, we rely on various measures from two different databases.
24 Tables 4 and 5 show the results of our estimations with fixed and time effects. 25 The dependent variable in all estimations is the short-term real interest rate. Table 4 presents regressions using the two measures of jurisdictional uncertainty obtained from Kaufmann et al. (2004) from the World Bank (Rule of Law and Regulatory Quality), while Table 5 presents regressions that use the three measures of jurisdictional uncertainty obtained from Gwartney and Lawson (2004) from the Fraser Institute (Judicial Independence, Impartial Courts, and Law and Order). In both tables, columns 1-4 present regressions based of ABL's conjecture and its three variants. Columns 5-8 repeat the regressions of the previous columns adding the inflation rate and total public debt-to-GDP ratio as controls.
Examining at first columns 1-4 in both tables, it becomes immediately clear that none of our five measures of jurisdictional uncertainty provides strong evidence in favor of ABL's conjecture or any of its variants. In fact, only in the cases of Judicial Independence and only for variant 2, were we able to 24 We also performed principal components analysis for both datasets in an attempt to reduce the number of jurisdictional uncertainty measures we have by obtaining their common factors. The results were not substantially different from the analysis of each measure separately and are not shown here in order to save space. 25 Fixed and time effects coefficients were omitted from the tables. obtain significant coefficients for the jurisdictional uncertainty measure at a 5% level. It is somewhat surprising that none of the five jurisdictional uncertainty measures are significant at least when directly included, under ABL's original conjecture (column 1) or under its variant 1 and 2 (columns 2 and 3 respectively). It should be noted, however, that, except for Law and Order, all jurisdictional uncertainty variables, despite not having significant coefficients in most cases, were always positively correlated to the short-term real interest rate levels (i.e., presented the expected sign as predicted by ABL).
In the case of the interaction term and the inconvertibility index, the results provide even weaker evidence in favor of ABL's predictions. Indeed, the coefficient of the interaction term was significant and positive only in the case of variant 3 and exclusively for Judicial Independence. In all other cases, the coefficient on the interaction term was not significant and, in many instances, it had a negative sign, contrary to what ABL predicted. The coefficient of the inconvertibility index, for its turn, is never significant at customary levels and, similarly to the interaction term, it often presents a negative sign, in discordance with ABL's arguments.
In columns 5-8 we include our monetary and fiscal policy controls (inflation and total public debtto-GDP ratio, respectively). For both controls we obtain very significant coefficients in all cases. For the jurisdictional uncertainty measures, the results become even less conclusive than in the regressions without controls, with the only variable found significant before (Judicial Independence, variant 2) now losing significance and with some jurisdictional uncertainty coefficients now having negative signs. Interestingly, we now find that the coefficient of Law and Order, which is the only jurisdictional uncertainty measure that is significant in the regressions that include controls, has a negative sign, implying that more jurisdictional uncertainty would be related to lower real interest rates.
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The inclusion of monetary and fiscal controls does not modify the significance and sign of the coefficient of the interaction term of Judicial Independence's variant 3. On the contrary, we now find that the interaction term for Judicial Independence also becomes significant for ABL's original conjecture as well. For all other jurisdictional uncertainty measures there is no clear-cut evidence in favor of ABL's argument, with the coefficients of the interaction term being not significant at the 5% level and often having a negative sign.
The coefficients of the inconvertibility index still present evidence not favorable to ABL's arguments after the inclusion of the monetary and fiscal controls. Only in the case of Law and Order's variant 3 we obtain a positive and significant coefficient (at a 5% level) for the inconvertibility index as ABL predicted. In all other cases, the coefficient of the inconvertibility index is not significant at a 5% level and sometimes presents a negative sign, contradicting ABL.
All in all, our results reject ABL's conjecture and its variants, showing that jurisdictional uncertainty, currency inconvertibility and their interaction cannot satisfactorily explain the short-term real interest rate dispersion observed in our sample. If anything, our results show that monetary and fiscal factors are much more important determinants of the level of short-term real interest rate. It should be noted that the coefficients on the control variables are not only significant in all regressions, but they also have always the same sign: negative for the inflation rate and positive for total debt-to-GDP ratio. The negative connection between real interest rates and inflation points to the fact that, after controlling for other factors, real interest rates are lower in countries that are less willing to combat inflation (and, hence, have higher inflation rates). For its turn, the positive sign on the coefficients of total debt-to-GDP ratio indicates that larger debt stocks result in larger real interest rate. It should also be noted that the R-square of the regressions improve substantially in both datasets when the two controls are included: in the case of the World Bank dataset it goes from less than 5% to above 20% and in the case of the Fraser Institute dataset it rises from less than 5% to almost 40%.
Some readers might find surprising the negative sign we obtained for inflation and for that reason a comparison with previous works is warranted. In fact, the empirical literature on interest rate rules Notes: standard errors in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%.
that followed from the seminal work by Taylor (1993) often establishes coefficients for inflation that are larger than one in regressions where the short-term nominal interest rate (the monetary policy instrument) is the dependent variable. 27 In these cases, monetary policy is said to be non-accommodative in the sense that nominal interest rates respond more than one-to-one to inflation, meaning that there is a tendency of raising (reducing) the real interest rate in response to an increase (decrease) in inflation. However, we argue that this positive relation between real interest rates and inflation found in the interest rate rules literature, which is seemingly inconsistent with our findings, is actually the result of fundamental differences between this literature's empirical approach and ours.
First, an important difference is the frequency of the data. Our exercise uses yearly observations, whereas the interest rate rule literature relies on higher frequency data (monthly or even higher). Second, our regressions are based on a panel of countries, whereas the interest rate rule literature usually focus on one country at a time. These differences imply that, while the interest rate rule literature capture the short-term reaction of monetary policy to changes in the inflation rate, we capture crosscountry differences in preferences toward inflation.
A thorough investigation of our finding that both monetary and fiscal factors are relevant determinants of real interest rates go beyond the purposes of this paper and are left for future research. The relative importance of these factors, as pointed out by our results, indicates that this might be a fruitful avenue of research.
CONCLUSIONS
The phenomenon of high and persistent short-term real interest rates in Brazil has stimulated an extensive literature attempting to explain its causes. Among the various contributions on the topic, one that has been receiving considerable attention is an article by ABL, which considers the impact of jurisdictional uncertainty and currency inconvertibility on the level of short-term real interest rates.
In the present paper, we formulated a methodology based on ABL's definition of jurisdictional uncertainty, collected variables that proxy the degree of jurisdictional uncertainty, built an index of currency inconvertibility and used them to test ABL's conjecture and variants of it. The results are by and large unfavorable not only to ABL's conjecture, but also to variants of their argument.
On the other hand, we found statistically significant correlations of the short-term real interest rate with inflation and total public debt-to-GDP ratio. From this result, we can conclude that traditional monetary and fiscal factors are far more relevant to explain the level of short-term real interest rates than the binomial jurisdictional uncertainty/currency inconvertibility is.
While further investigations about the connection between short-term real interest rates and monetary and fiscal factors are warranted, it is also important to recognize the limitations of our empirical exercise in evaluating ABL's conjecture. We see such limitations coming basically from two fronts.
First, the absence of a variable that captures without noise the anti-creditor/anti-saving bias emphasized by ABL is a potentially important shortcoming. As we emphasized before, the inability to control for country-specific effects undermines the confidence in econometric results based on potentially better measures, such as the ones in La Porta et al. (1998) , which specifically capture for instance the risk of expropriation and risk of contract repudiation for 49 countries but for only one time period. Due to this limitation in the time span we had to abort any attempt to seriously explore this alternative data set.
28
A second important shortcoming in our results is that we did not directly consider in our regressions some factors claimed by ABL as aggravators of the negative impact of jurisdictional uncertainty on the 27 See the volume edited by Taylor (1999) for a more recent review of the literature on monetary policy rules. 28 A similar problem affects other alternative measures that have been suggested to us, such as the ones in the World Bank's 2005 Doing Business report related to "getting credit" and "enforcing contracts", which also cover only one year for each country and fall into the same kind of constraint we faced with La Porta et al. (1998). short-term interest rate in Brazil, in addition to the currency inconvertibility. Namely, these factors are the artificial lengthening of public debt maturities, compulsory saving funds and distorting taxation (all of them are discussed in detail in ABL). The difficulties in adapting those specific Brazilian factors to our panel data empirical exercise explain their absence from this paper, given that it is very hard to find similar data for other countries. Although we recognize that an exhaustive assessment of ABL's conjecture would necessarily have to take those factors into account, we still find hard to believe that the very low significance of the jurisdictional uncertainty measures we found in all variants of our analysis would change substantially if any of those factors could somehow be included. In fact, one should expect that the aggravating factors cited by ABL are highly correlated with the quality of institutions and, hence, with our measures of jurisdictional uncertainty. That said, in our view these are still two important sets of limitations in our results that could be fertile ground for future research on the impact of jurisdictional uncertainty on short-term real interest rates. 0 to 100, with higher scores for worse regulatory quality. 1996, 1998, 2000, 2001 and 2002 Monetary Policy Inflation Rate CPI inflation rate. percent IMF's International Financial Statistics, authors' calculations.
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